Priming of macrophages with lipopolysaccharide potentiates P2X7-mediated cell death via a caspase-1-dependent mechanism, independently of cytokine production.
ATP stimulation of cell surface P2X7 receptors results in cytolysis and cell death of macrophages. Activation of this receptor in bacterial lipopolysaccharide (LPS)-activated macrophages or monocytes also stimulates processing and release of the cytokine interleukin-1beta(IL-1beta) through activation of caspase-1. The cytokine interleukin 18 (IL-18) is also cleaved by caspase-1 and shares pro-inflammatory characteristics with IL-1beta. The objective of the present study was to test the hypothesis that IL-1beta, IL-18, and/or caspase-1 activation contribute directly to macrophage cell death induced by LPS and ATP. Macrophages were cultured from normal mice or those in which genes for the P2X7 receptor, IL-1beta, IL-1alpha, IL-18, or caspase-1 had been deleted. Our data confirm the importance of the P2X7 receptor in ATP-stimulated cell death and IL-1beta release from LPS-primed macrophages. We demonstrate that prolonged stimulation with ATP leads to cell death, which is partly dependent on LPS priming and caspase-1, but independent of cytokine processing and release. We also provide evidence that LPS priming of macrophages makes them highly susceptible to the toxic effects of brief exposure to ATP, which leads to rapid cell death by a mechanism that is dependent on caspase-1 but, again, independent of cytokine processing and release.